deformations, then reactive tension occurs. The resulting tensile stresses have been analyzed on the basis of a linear theory, assuming that bending deformations are large enough to produce appreciable reactive tensile stresses, but still small enough not to necessitate the application of a nonlinear approach (Suhir, 1989 (Suhir, , 1998 . The interaction of "global" and "local" thermally induced stresses in optical glass fibers adhesively bonded or soldered at the ends into capillaries or ferrules was analyzed in Suhir (1997b) .
Consideration of the Structural ("Geometric") and Materials ("Physical") Nonlinearity. The consideration of structural and materials nonlinearity is necessary if the fiber deflections caused by the misalignment of the ends are significant (Suhir, 1998) . The effects of structural nonlinearity (which is due to large bending deformations of optical fibers) and the nonlinearity of the material (caused by the nonlinear stress-strain relationship in silica materials) was analyzed by many investigators (Murgatroyd, 1944; Sinclair, 1950; Krause et al., 1979; France et al., 1980; Cowap and Brown, 1984; McMullin and Freeman, 1990; Suhir, 1992a,b) . Large deflections ( "elastica" problem) of an optical fiber "pigtail" bent on a cylindrical surface were analyzed in Suhir (1998b) , in application to the mechanical behavior of such a "pigtail" in a splice box design. The combined effect of the materials nonlinearity and the nonprismaticity of a fused biconical taper (FBT) optical coupler on the induced thermally induced stresses was analyzed in Suhir (1993) .
Coated Fibers. Polymerically coated (Devadoss, 1992; Gebizioglu and Plitz, 1991) or metallized fibers are widely employed for better short and long-term reliability of the silica material that is both brittle and moisture sensitive. Problems encountered during design, manufacturing, testing, and reliability assessments of dual-coated glass fibers include: evaluation of the effect of coating on the bending stresses (Suhir, 1988 (Suhir, , 1993a (Suhir, , 1997a , understanding the delamination mechanisms and improving strippability (King and Aloisio, 1997; Suhir, 1994) , prediction of the magnitude and distribution of stresses occurring during proof (pull-out) testing (Suhir, 1993b (Suhir, , c, d, 1994 , and other structural problems.
Elastic Stability and Microbending. The elastic stability and microbending of optical fibers is important, first of all, in connection with the added transmission losses associated with these phenomena (Suhir, 1988a, b; Shiue, 1992 Shiue, , 1993 Shiue, , 1994a Shiue, , b, c, d, 1997 Lee, 1992, 1997; Cocchini, 1994; Ostojic, 1995) . In metallized fibers, however, the high Young modulus of metallization can cause significant strength problems for both the metallization and the fiber (Suhir, 1998) . It has been noticed ) that the threshold of elevated low temperature transmission losses in polymerically coated fibers corresponds to the temperature at which the stresses at the coating/glass interface start to increase rapidly. This circumstance enables one to predict this threshold by stress calculation, instead of much more complicated optical calculations or measurements. It has been noticed also that external periodic loading with the period of about 100 nm can cause appreciable microbending losses in dual-coated fibers, and, therefore, should be avoided in actual designs. The effect of voids in epoxy-bonded fibers was analyzed by Uschitsky and Suhir (1995) .
Solder Materials and Joints. Solder materials and joints are as important in photonics and, particularly, in fiber optics, as they are in microelectronics. There is, however, a number of specific requirements for the solder materials and joints used in photonics: ability to achieve high alignment, requirement for a very low creep, etc. (Suhir, 1997) . Thermally induced stresses in optical fibers soldered into various ferrules were addressed in Suhir (1994) .
Dynamic Response. The dynamic response of fiber-optic structures to shocks and vibrations was examined in Suhir (1992a Suhir ( , b, 1997 . The ability to predict the dynamic stresses in fiber-optic structures is of obvious practical importance, both from the viewpoint of the dynamic strength of such structures and from the viewpoint of the application of random vibrations (in addition to thermal and/or mechanical testing) as an effective means to weed out infant mortalities in fiber-optic systems.
